T he introduction of the first freestanding ambulatory surgery centers (ASCs) in the 1970s resulted in a rapid increase in the proportion of operations performed on an outpatient basis, from Ͻ10% in 1979 to 50% in 1990. 1 The number of ASCs continues to increase, with a 150% increase per 100,000 population reported in metropolitan areas from 1993 to 2001. 2 The number of Medicarecertified ASCs increased 64% between 2000 and 2007, from 3028 to 4964. 3 Improvements in surgical and anesthetic techniques have increased the proportion of procedures performed on an outpatient basis to Ͼ70% of the total surgical interventions currently performed in the United States (US). 1 No quantification has been made of the pediatric procedures occurring on an outpatient basis in the US. As the country enters an era of health care reform, epidemiologic data on the utilization of medical resources may be helpful to policy makers as health care expenditures are analyzed. For example, current Medicare payments to freestanding ASCs are less than for corresponding services in hospitalbased outpatient departments. In addition, copayments and charges to patients are generally less at ASCs than at hospitals. Almost 90% of all US freestanding ASCs are wholly or partially owned by physicians and 96% are for-profit institutions. 4 The purpose of this study was to describe, for the first time, the utilization of freestanding and hospital-based ASCs in regard to their care of children. We quantified the number of ambulatory anesthesia episodes occurring annually for children in accordance with age group, anesthetic type, and anesthesia provider and described the change in utilization over a decade. Secondary analyses examined the distribution of perioperative time and disposition and used unplanned admission as an end point.
METHODS
The National Survey of Ambulatory Surgery (NSAS) is the only US national study of ambulatory surgery in hospitalbased and freestanding ASCs. 5 We abstracted the data for ambulatory anesthesia of children from this public database for 1996 and 2006. National census data were used to estimate utilization rates.
The NSAS Database
The NSAS was performed by the National Center for Health Statistics on a nationally representative sample of surgery centers that perform ambulatory procedures. The complete sampling and survey methods have been described 5 and select data have been published for patients of all ages who had both surgical and nonsurgical procedures. 6, 7 In summary, eligible hospital-based facilities were identified from the SMG Marketing Group, Inc., Hospital Market Database 5 and included all short-stay or general (medical, surgical, or children's) noninstitutional, nonfederal hospitals in the 50 states and the District of Columbia with 6 or more beds staffed for patient use. Eligible freestanding facilities were identified from the SMG FreeStanding Outpatient Surgery Center Database and the Health Care Financing Administration Provider of Services Public Use File.
Hospital-based and freestanding ASCs consisted of hospitals that were state regulated or certified for Medicare that performed at least 50 ambulatory procedures in the previous year and excluded dental, podiatry, pain, abortion, family planning, and birthing centers. The included procedures were both surgical and nonsurgical (e.g., lumbar puncture, computed tomographic scanning) procedures performed on an ambulatory basis in general operating rooms, dedicated ambulatory surgery rooms, and other specialized rooms, including endoscopy units and cardiac catheterization laboratories.
A multistage probability design was used, in which independent samples of hospitals and freestanding ASCs were selected at the first or second stages and visits to these facilities were selected at the final sampling stages. 5 An NSAS medical abstract form (Appendix) was used to collect data for each sampled visit during which Ͼ1 procedure may have been performed. Data were abstracted from the medical record by facility staff in 30% of cases and by US Census Bureau personnel in 70% of cases. Data abstracted for the NSAS database included patient characteristics, payment information, surgical and nonsurgical procedures, surgical visit information (e.g., perioperative times, anesthesia provider, type of anesthesia), and patient disposition.
In 2006, data were collected for approximately 52,000 ASC visits at 437 centers (142 hospital-based and 295 freestanding centers), with an overall response rate of 74% of sampled centers. 6 Survey responses were received from 75% of sampled hospital-based ASCs and 74% of sampled freestanding ASCs. In 1996, data were collected for 125,000 ASC visits to 488 centers, with an overall response rate of 81% of sampled centers. 7 Survey responses were received from 91% of sampled hospital-based centers and 70% of sampled freestanding ASCs.
Data Abstraction from the NSAS Database
We abstracted data pertaining to type of anesthetic administered, anesthesia provider present, procedure time variables, primary procedure, gender, source of payment, and discharge status. We combined the data of patients younger than 15 years with data from the population census to estimate the rate of visits to an ASC for ambulatory procedures with anesthesia for US pediatric patients. Age categories were Ͻ1 year, 1 to 4 years, and 5 to 14 years based on available census data. All statistical analyses were conducted with Stata/SE 10.1 software (StataCorp LP, College Station, TX). Where data were missing, we categorized the result as "not specified" (e.g., for the anesthesia provider category in 1996 data).
Data Abstraction from the National Hospital Discharge Survey
To help interpret the trends observed in the utilization of ambulatory surgery facilities, we abstracted a limited amount of information from the National Hospital Discharge Survey. The survey is a national database of inpatient medical and surgical care that is similar to the NSAS database. 8, 9 It does not include information on the administration of anesthesia during procedures performed at inpatient facilities, and therefore, we could not differentiate the procedures performed with anesthesia from the noninvasive procedures (including imaging studies) or procedures performed without anesthesia. To help interpret the change in rate of utilization of ASCs for surgical procedures, we abstracted the number of inpatient visits in both 1996 and 2006 for which tonsillectomy or adenoidectomy, or both, was listed as the first procedure. We combined the data on inpatients younger than 15 years with population census data to estimate the rate of these procedures.
RESULTS

Utilization of ASCs for Children, 2006
In 2006, 2,300,651 (standard error [SE] , 315,651) ambulatory anesthesia episodes of care were performed for patients younger than 15 years in the US, which is a rate of 38 ambulatory anesthetic procedures per 1000 children (Fig.  1) . Among these cases, anesthetics were given to 1,329,976 (SE, 160,647) boys and 1,071,650 (SE, 168,697) girls, or rates of 43 (SE, 5.2) per 1000 boys and 36 (SE, 5.7) per 1000 girls. Data by age group and type of anesthesia are provided in Table 1 .
The 3 most frequently performed procedures were tonsillectomy, adenoidectomy, and myringotomy with ear tube. 6 Data regarding the provider of anesthesia are displayed in Table 2 .
Perioperative Data
The breakdown of perioperative times is displayed in Figure 2 . Of the children who received anesthetics, 12,030 were admitted postoperatively to an inpatient facility (data on those patients readmitted after discharge were not available), for a rate of 6 (SE, 1.3) inpatient admissions per 1000 ambulatory anesthetics. An estimated 2,193,686 (SE, 311,507) of the 2,401,626 children receiving ambulatory 
Payment Information, 2006
In 2006, the cost of 1,547,744 visits to ASCs for children younger than 15 years was paid by private or commercial insurance or through self-pay. For the other visits, the cost of 816,185 visits was paid through public forms of funding (e.g., Medicaid, TRICARE). Of the visits for which funding was known, the cost for 65% of visits was paid from a private or commercial source and for 35% of visits from a government source.
Utilization of ASCs for Children, 1996
In 1996, an estimated 1,522,883 ASC visits included anesthesia administration, which is a rate of 26 ambulatory anesthetic procedures per 1000 children younger than 15 years. Data by age group and type of anesthetic are provided in Table 1 . Data regarding the provider of anesthesia are displayed in Table 2 .
Payment Information, 1996
In 1996, most (1,142,481) of the ASC visits for children were funded through private or commercial insurance or selfpay; 494,665 (30%) were funded through public sources (including Medicaid and TRICARE). Of the visits for which funding was known, 70% of visits were paid from a private or commercial source and 30% from a government source.
Rate of Inpatient and Ambulatory Tonsillectomy and Adenoidectomy, 1996 and 2006
The rate of inpatient tonsillectomy or adenoidectomy, or both, in 1996 was 0.39 (SE, 0.08) per 1000 children younger than 15 years. In 2006, it was 0.18 (SE, 0.04) per 1000 Table 3 .
DISCUSSION
Over the 10 years between 1996 and 2006, pediatric visits to ASCs during which anesthesia was administered increased almost 50%, from approximately 1.6 million in 1996 to 2.3 million in 2006. During that period, the population of pediatric patients increased only 5.3%, suggesting that the increase in ASC visits requiring anesthesia was the result of a change in overall utilization or a shift in practice from inpatient to outpatient, or both. Overall utilization increased from 26 to 38 ASC visits per 1000 children, representing an almost 40% increase. Whether this increase in rate of ambulatory anesthesia is attributable to an increase in surgical procedures or a shift of procedures from inpatient to outpatient settings has important implications for health care spending. No data are available that permit a direct comparison of inpatient and outpatient utilization rates for procedures requiring anesthesia.
Therefore, we abstracted the rate of either tonsillectomy or adenoidectomy and of both procedures from the NSAS database and the National Hospital Discharge Survey database, because tonsillectomy and adenoidectomy are common pediatric procedures that may be performed in an inpatient or an outpatient setting and always require anesthesia. The rate of these procedures as an inpatient operation decreased approximately 54% from 1996 to 2006 whereas the rate for the ambulatory setting increased 82%. This change suggests that there may have been a shift of procedures from the inpatient, short-stay hospitals to the hospital-based and freestanding ASCs during these 10 years. This shift is consistent with data from the Medicare Online Survey Certification and Reporting System and the American Hospital Association Annual Surveys of Hospitals, which showed a 28% increase in hospital-based outpatient surgery and a 4.5% decrease in inpatient surgery from 1993 to 2001. 2 However, these data must be interpreted with caution because there may be a different explanation for this change. For example, surgeons may schedule tonsillectomies as outpatient procedures in children who stay overnight for payment reasons.
During both 1996 and 2006, the highest rate of ASC visits with general anesthesia administration was in the 1 to 4 years age group and the lowest rate was in the 5 to 14 years age group. Most of the ambulatory pediatric anesthesia was delivered by an anesthesiologist in both time periods (74% in 2006 and 85% in 1996). However, with the increased use of ambulatory anesthesia, the proportion of anesthetics provided by a certified registered nurse anesthetist alone increased whereas the proportion of anesthetics provided by a certified registered nurse anesthetist working with an anesthesiologist decreased (Fig. 3) . Nongovernmental groups (private and commercial insurance and self-pay) were the funding source for most visits in both 1996 and 2006.
Economic and Educational Implications
This study is an example of how a database can be used to abstract data useful to health care policy makers, administrators, and educators and to provide important information when changes have to be made in health care systems.
The increase in ambulatory anesthesia itself may be interpreted as an increase in health care spending. However, it may be associated with a decrease in inpatient anesthesia, which could decrease health care expenditures. 4 If this trend continues, further savings may occur.
The dramatic increase in pediatric ambulatory surgery has direct implications for residency and fellowship training, and this effect may be the most important impact of this trend. Currently, programs are based at inpatient medical centers, and training at ambulatory anesthesia centers may be limited. As pediatric anesthesia shifts to outpatient and ambulatory centers, education for residents and fellows may need to be adapted to adequately prepare anesthesiologists to manage the unique challenges of ambulatory anesthesia in children. 10, 11 
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Limitations
The main limitations of this study are those inherent to the NSAS database and the medical charts that were reviewed for it, because our study was reliant on data collected by the National Center for Health Statistics for the NSAS database.
There was an average response rate of 74% by sampled hospitals in 2006 and 81% in 1996. Data were extracted from the medical records of sampled patients by nonmedical personnel after training, 5 and it is possible that the medical abstract form (Appendix) was not uniformly interpreted. This process was also limited by the data that were available and retrievable from the medical records. Information was missing for some cases; specifically, the source of funding was unknown for a large portion of the pediatric ambulatory visits in 2006.
The statistical software we used could abstract data only for specific visits and the primary procedure during the visit. These visits potentially could have included multiple procedures and anesthetics that were counted as 1 visit. Sample size was limited in the pediatric population and, therefore, further data could not be reported because of unacceptable standard errors. Also, the 1996 and 2006 NSAS medical abstracts were not identical. For example, the "not-specified" field used in 2006 was not used in 1996, and thus "not specified" in 1996 was defined as no other field filled. Options for payment source were slightly different in the 2 time periods, and therefore, comparisons cannot be made for this category.
In addition, sampling variables were not available for the 1996 NSAS database and thus accurate standard errors could not be calculated for 1996 data. This lack of sampling variables limited the comparisons that we could make between the 2 time periods. Percentages do not add up to 100% because all data represent estimates based on sampling rates and population size.
CONCLUSIONS
The rate of ambulatory anesthesia for children in the US increased by Ͼ40% over a decade, partly because of a shift in procedures from an inpatient to an outpatient setting. These databases are useful to health care policy makers, educators, and administrators, as well as other parties involved in health care organization and provision. This type of information is currently of particular importance in this era of health care reform when, to make decisions regarding health care spending and reform, data on utilization of all aspects of health care are needed from all groups.
